Abstract Intimate partner violence (IPV) undermines women's ability to enact safer sex and increases their vulnerability to HIV and other STDs. To better understand the relationship between IPV and sexual risk behavior, we investigated whether the Information-MotivationBehavioral Skills (IMB) model differentially predicted risk behavior among women who had and had not recently experienced IPV. Data from 717 women who were recruited from a public health clinic showed that 18% reported IPV by a sexual partner in the past 3 months, 28% in the past year, and 57% lifetime. Women who experienced IPV in the last 3 months reported more episodes of unprotected sex and more episodes of unprotected sex with a steady partner in the past 3 months. Multi-group path analyses provided mixed evidence regarding the associations hypothesized by the IMB model; the strength of these associations varied as a function of IPV history. Thus, although information did not predict risk behavior for either group, motivation was associated with condom use only for women with no history of IPV. Behavioral skills were associated with more condom use for both groups. Overall, the IMB model is useful for predicting sexual risk behavior; however, for women with partner violence histories a broader model that includes other contextual factors may be needed. These findings can help to inform the development of more effective sexual risk reduction interventions.
Introduction
HIV and sexually transmitted diseases (STDs) are significant public health problems for women. In 2005, women accounted for 26% of the incident HIV/AIDS cases in the U.S. with 80% of these infections resulting from heterosexual contact [1] . Chlamydia and Gonorrhea are the most prevalent STDs among women in the U.S. [2] . In the period 2004-2008, the Chlamydia infection rate in women increased 21% [2] . STDs have serious health consequences for women. They can cause infertility, ectopic pain, and chronic pelvic pain; pregnant women infected with Chlamydia can pass the infection to their babies during delivery [2] . Individuals with STD infections are two to five times more susceptible to HIV infection, and, individuals coinfected with an STD and HIV are more likely to transmit HIV through sexual contact [1] .
To reduce rates of STDs and HIV among women, it is important to understand the antecedents of risk behavior. Theories of health behavior have proven useful in this regard. For example, the Information-Motivation-Behavioral Skills (IMB) model [3, 4] posits that sexual risk behavior is predicted by an individual's STD-and HIVrelated information, motivation to engage in safer sexual behaviors, and behavioral skills to successfully engage in safer sex (e.g., condom use skills and sexual assertiveness skills) [5] . Research indicates that the IMB constructs predict sexual risk behavior in several groups such as substance abusing adults [6] , individuals with a mental illness [7] , and STD clinic patients [8] . Systematic reviews and meta analyses also support the underlying assumptions of the IMB model [9, 10] and sexual risk reduction interventions targeting the constructs in the IMB model reduce sexual risk behavior [11] [12] [13] .
Although information, motivation, and behavioral skills predict sexual behavior, many studies utilizing the IMB framework find that much of the variance in sexual risk behavior remains unexplained after accounting for the IMB constructs [7, 14] , indicating that important constructs may be missing from the model. One limitation of the IMB and other models of risk behavior is the focus on individual-level variables [15] [16] [17] [18] [19] . Because sexual behavior occurs in a dyad, relationship factors are also likely to influence sexual risk behavior. These relationship factors may be particularly important for women, whose social position and power imbalances in their intimate relationships may influence their ability to engage in safer sexual behaviors [20] .
One such relationship factor that is likely to play an important role in women's ability to engage in safer sexual behavior is the threat of intimate partner violence (IPV). In a qualitative study conducted by Epperson, Platais, Valera, Barbieri, Gilbert, El-Bassel [21] , women's fear of physical and emotional violence was a central determinant of risky sex. Quantitative studies also indicate that IPV is related to sexual risk behavior and STD/HIV infection [22, 23] . The IMB model may not be as useful in predicting sexual risk behavior among women who fear violence from their partner if they try to negotiate for safer sexual behavior. Even if women have the necessary information, are motivated to engage in safer sexual behavior, and have safer sex skills, the threat of or actual partner violence may limit their ability to engage in safer sex. To our knowledge, no previous research has investigated whether IPV moderates the relations among information, motivation, skills, and condom use.
Women with IPV histories attending STD clinics represent a vulnerable group for HIV infection. First, women attending STD clinics are at increased risk for STD and HIV infection [24] . Second, women receiving services from STD clinics report high levels of IPV. In an STD clinic sample, 38% women reported lifetime physical assault by an intimate partner and 33% reported verbal threats of violence. Nearly 16% of the women reported at least one episode of physical abuse in the past year [25] .
Thus, the purpose of this study was to investigate whether information, motivation, and behavioral skills differentially predict condom use among women from a STD clinic who had and had not recently experienced IPV, using a multi-group path analysis approach. We hypothesized that information, motivation, and behavioral skills would be less strongly associated with condom use for women who were currently experiencing IPV, compared to women who had not experienced recent IPV.
Methods

Participants
This study used baseline data from a randomized controlled trial (RCT) designed to evaluate several sexual risk reduction interventions and conducted at a public STD clinic. Inclusion criteria for the trial were: age 18 or older; willing to participate in a standard clinic visit, including an HIV test; currently HIV negative; and engaged in sexual risk behavior in the past 3 months [i.e., vaginal or anal intercourse without a condom with: (a) more than one sexual partner; or (b) a partner who injected drugs, who had other partners, who was diagnosed with an STD in the last 3 months, or who was HIV positive].
Baseline data were available from 717 women who participated in the RCT. Sixty-five percent of the women were African American (n = 464) and 23% were Caucasian (n = 164); 56% were unemployed (n = 405), 64% had a high school education or less (n = 458), and 66% had an income \$15,000 per year (n = 474). The participants were, on average, 28.2 years old (SD = 9.1); and 79% were in a steady relationship (n = 565).
Procedures
Patients were called from the waiting room by their registration number and taken to a private room by a trained Research Assistant (RA). The RA shared the purpose of the study and sought their permission to ask a few screening questions to determine their eligibility. The study was explained to all eligible patients and those who agreed to participate provided written consent and contact information. Participants were also asked to complete a calendar of important events over the last 3 months to help them to respond more accurately.
All participants completed an audio computer-assisted self-interview (ACASI) in private. ACASIs allow patients to participate regardless of literacy skills and improve data quality for sensitive topics [26] . Participants received $20 for completing the ACASI, which took approximately 45 min to complete. All procedures were approved by the IRBs of the participating institutions.
Measures
The ACASI assessed demographic characteristics, sexual health behaviors, psychosocial well-being, IPV and the hypothesized psychological antecedents of sexual risk behavior (i.e., information, motivation, and behavioral skills).
Demographic Characteristics
Participants reported their race, income (re-coded as \$15,000 vs. C$15,000), education (recoded as high school or less versus more than high school), and employment (re-coded as employed versus unemployed). Participants were also asked their age and whether they ever traded sex for money or drugs.
Intimate Partner Violence
Three items assessed recent IPV [27, 28] . Participants were asked (a) if they had ever been hit, kicked, punched, or otherwise hurt by a sexual partner; (b) if they had ever been pressured or forced to have sexual contact; and (c) if their partner had ever threatened to hurt or kill them, prevented them from leaving or entering their home, seeing friends, making phone calls, having or keeping a job, continuing their education, or seeking medical attention. If a participant responded affirmatively to any of the three questions, she was asked when this had happened most recently (past 3 months, past year, or more than 1 year ago).
Information
The 18-item Brief HIV Knowledge Questionnaire (HIV-KQ; [29, 30] ) assessed participants' knowledge of HIV-related information. The number of correct responses was divided by the total number of responses to obtain the percentage of knowledge items correct; thus, greater scores indicate greater HIV knowledge. Previous studies have established the reliability and validity of the Brief HIV-KQ [30] .
Motivation
Participants completed five items adapted from existing condom attitudes scales [31, 32] . Participants rated each item on a scale from ''strongly disagree'' = 1 to ''strongly agree'' = 6. Items were averaged to derive a Condom Attitudes score; a higher score indicated more favorable attitudes towards condom use (a = .70).
Behavioral Skills
Participants completed a subset of seven items from the Condom Influence Strategy Questionnaire (CISQ; [33] ), a measure of skill in negotiating condom use. Participants indicated how often in the past 3 months they used different condom influence strategies with their sexual partner(s) on a 5-point Likert scale, ranging from ''never'' = 1 to ''almost always'' = 5. Items were averaged to form a total CISQ score. A higher score indicated more frequent use of condom influence strategies (a = .89).
Sexual Risk Behavior
Items developed and tested in previous studies [12, 13, 34] were used to assess sexual risk behavior. Participants were asked to report the number of men and number of women with whom they had sex in the past 3 months, and whether they considered any of these partners to be a steady partner. To investigate the frequency of sex, participants were asked to report the number of times they had vaginal and anal sex with and without a condom in the past 3 months with their steady partner and with their other (non-steady) partners. Responses to these items were summed to determine the total number of episodes of unprotected vaginal and/or anal sex in the past 3 months, as well as the number of episodes of unprotected sex with a steady partner [26, 35] . Responses to these items were also used to calculate the proportion of unprotected sex episodes in the past 3 months (# unprotected sex episodes/total # of sex episodes) with a steady partner and with all partner(s).
Data Analysis
Data were inspected for outliers [[3 9 the interquartile range (IQR) from the 75th percentile] and trimmed (to 3 9 IQR from the 75th percentile ? 1). Data that were non-normally distributed were transformed using a log 10 transformation.
Chi-square and ANOVA analyses were conducted to determine which demographic and background variables were associated with IPV and with the sexual behavior outcomes; these variables were included as covariates in subsequent analyses. ANCOVAs were conducted to determine whether women who had and had not experienced recent IPV differed on information, motivation, skills, and condom use variables. To determine whether the associations between the IMB variables and sexual risk behavior differed as a function of recent IPV, multi-group path analyses were conducted using Mplus [36] . Separate models were conducted for each of the four sexual risk behavior outcomes (i.e., total number of unprotected sex episodes; number of unprotected sex episodes with a steady partner; percentage of total sex episodes that were unprotected; percentage of episodes of sex with a steady partner that were unprotected). The models included direct paths from information, motivation, and skills variables to sexual risk behavior, as well as indirect paths from information and motivation to sexual risk behavior through skills, consistent with the IMB model [3, 5] . The models also included paths from the covariates to the outcome and to the mediator (i.e., skills), correlations between the covariates, and a correlation between information and motivation.
We first allowed all path coefficients to vary across the two groups (i.e., IPV and no IPV) and determined which IMB variables were associated with condom use for each of the groups. We then constrained the path coefficients to be equal across the two groups, and determined whether this constraint resulted in an implied worsening of model fit by examining the change in v 2 and degrees of freedom. A significant worsening of model fit with the paths constrained to be equal indicated that the path coefficients differed between the IPV and no IPV groups.
Results
One hundred and twenty-nine (18%) of the women reported experiencing partner violence in the last 3 months, 28% in the past year, and 57% in their lifetime. Participants reported an average of 16.3 episodes of unprotected sex in the past 3 months (SD = 20.2). An average of 68% of episodes of sex in the past 3 months were unprotected (SD = 33%). Participants reported an average of 2.6 sexual partners in the past 3 months (SD = 2.3); 61% of participants (n = 439) reported having more than one sexual partner in the past 3 months.
Bivariate Analyses
Relative to participants who did not report recent IPV, participants who reported IPV in the past 3 months were more likely to be unemployed, v 2 = 14.08, P \ .001 and to have traded sex for money or drugs, v 2 = 16.12, P \ .0001. Therefore, employment status and trading sex were included as covariates in all models.
Participants with a high school or less education reported more episodes of unprotected sex in the past 3 months than participants who had attended some college, t(712) = -2.43, P \ .05. Education was included as a covariate in the analyses with the number of episodes of unprotected sex (total) as the outcome. Older age was associated with a greater percentage of episodes of unprotected sex total, t(712) = 17.40, P \ .0001, and with a steady partner, t(560) = 11.35, P \ .001. Older age was included as a covariate in the analyses with the percentage of episodes of unprotected sex (total and with a steady partner) as the outcomes.
Multivariate Analyses
After controlling for relevant covariates, women who experienced IPV reported more episodes of unprotected sex in the past 3 months, F(1, 695) = 13.64, P \ .001, and more episodes of unprotected sex with a steady partner, F(1, 546) = 10.80, P \ .01 (see Table 1 ), compared to women who had not experienced recent IPV. Women who had and had not experienced recent IPV did not differ in scores on information, motivation, or skills measures, or in the percentage of episodes of unprotected sex (total and with a steady partner) after controlling for relevant covariates (Ps [ .05).
Moderated Mediational Analyses
Number of Episodes of Unprotected Sex (All Partners)
To control for covariates in the moderated mediation models, paths were included from the relevant covariates to: (a) the mediator (i.e., skills) and (b) the outcome variable. In analyses predicting the total number of episodes of unprotected sex in the past 3 months, information was unrelated to the number of episodes of unprotected sex for Note: Analyses controlled for relevant demographic covariates * P \ .01; ** P \ .001 both groups. There was a significant indirect effect from motivation to the number of episodes of unprotected sex through skills (estimate = -0.07, SE = 0.02, P \ .01) for women who had not experienced recent IPV. Greater motivation was associated with greater skills that were, in turn, associated with fewer episodes of unprotected sex. For the women who experienced recent IPV, there was no indirect effect of motivation on sexual risk behavior. When the path from motivation to skills was constrained to be equal across the two groups, there was a marginally significant worsening of model fit, v D 2 = 3.57, df D = 1, P \ .06, indicating that the strength of the path coefficient differed marginally between the two groups. Skills was negatively related to the number of episodes of unprotected sex for both women who had and had not experienced recent IPV (see Fig. 1 ); for both groups, greater skills were associated with fewer episodes of unprotected sex.
Number of Episodes of Unprotected Sex (Steady Partners Only)
Additional analyses were conducted with the 565 women who reported a steady partner in the past 3 months; the outcome was the number of episodes of unprotected sex in the past 3 months with a steady partner (see Fig. 2 ). Findings were similar to analyses with the full sample of women, with information unrelated to episodes of unprotected sex for either group, an indirect effect of motivation on episodes of unprotected sex (through skills) only for women who had not experienced recent IPV (estimate = -0.05, SE = 0.02, P \ .01), and skills negatively associated with the number of episodes of unprotected sex for both groups. None of the path coefficients significantly differed between the two groups.
Percentage of Episodes of Unprotected Sex (All Partners)
Information was unrelated to the percentage of episodes of unprotected sex for either group. For women who did not experience recent IPV, there was an indirect effect from motivation to percentage of episodes of unprotected sex through skills (estimate = -.10, SE = .02, P \ .001). Greater motivation was associated with greater skills that were, in turn, associated with a smaller percentage of episodes of unprotected sex. There was also a direct effect of motivation on the percentage of episodes of unprotected sex only for women who did not experience recent IPV; women who were more motivated reported a smaller percentage of episodes of unprotected sex. Constraining the path coefficient from motivation to skills to be equal across the two groups resulted in a marginally significant worsening of model fit, v D 2 = 3.71, df D = 1, P \ .06, indicating that the strength of this path coefficient differed marginally between women who had and had not experienced recent IPV. Constraining the path coefficient from motivation to the percentage of episodes of unprotected sex to be equal across groups did not result in a worse model fit. For both women who did and did not experience recent IPV, skills were negatively related to the percentage of episodes of unprotected sex total in the past 3 months, indicating that women with greater condom skills had a smaller percentage of episodes of unprotected sex (see Fig. 3 ).
Percentage of Episodes of Unprotected Sex (Steady Partners Only)
Additional analyses were conducted with the subset of women (n = 565) who reported having a steady partner in the past 3 months, with the percentage of episodes of unprotected sex with a steady partner as the outcome (see Fig. 4 ). In these analyses, information was unrelated to the percentage of episodes of unprotected sex. Motivation was directly and negatively associated with the percentage of episodes of unprotected sex for women who had not experienced recent IPV; in addition, for these women, motivation was indirectly associated with the percentage of episodes of unprotected sex through skills (estimate = -.07, SE = .02, P \ .01). Constraining the path from motivation to the percentage of episodes of unprotected sex resulted in a marginally significant worsening of model fit, v D 2 = 2.89, df D = 1, P \ .09, indicating that this path differed marginally between the two groups of women. Constraining the path from motivation to skills to be equal across groups did not result in a worse model fit. Skills were negatively related to the percentage of episodes of unprotected sex for both women who had and had not experienced recent IPV.
Discussion
The IMB model has been used to successfully predict sexual risk behavior with a variety of populations [6, 8, 37, 38] . However, to our knowledge this is the first study to compare the utility of the determinants of condom use as specified by the IMB model among women who have and have not experienced recent IPV. Women in this study reported high rates of physical IPV: 18% reported IPV in the past 3 months, 28% in the past year, and 57% in their lifetime. These rates are similar in magnitude to those reported previously among women attending STD clinics [39] and are higher than those reported by national samples of women [40] . This study further highlights the need for HIV risk reduction interventions targeting abused women at STD clinics.
Results from the multi-group path analyses reported herein provide partial support for the associations hypothesized by the IMB model among women with and without histories of recent IPV. Contrary to the IMB model, however, information did not predict the number and percentage of episodes of unprotected sex for either of the two groups. This finding is consistent with other studies that have found little to no relationship between the construct of information and sexual risk behavior [5, 41] . Others have suggested that information may only be important in populations with low levels of HIV-related information [5] .
As predicted by the IMB model, and consistent with previous research findings [42, 43] , our study found a direct association between greater behavioral skills and more condom use for both the groups. Results suggest that women attending STD clinics who have the skills necessary to engage in HIV-preventive behavior use condoms more frequently regardless of whether or not they experienced recent IPV. It is important to note that we did not assess IPV severity in this study. Even women who have good condom negotiation skills may not be able to successfully use those skills if they are experiencing severe IPV. An important area of future research will be to determine whether IPV severity affects the relation between behavioral skills and condom use.
An important finding of this research was the differential impact of motivation on condom use among women with and without histories of recent partner violence. Consistent with our hypotheses, condom-related motivation was associated directly and indirectly with condom use among women with no experience of partner violence, but not for women with histories of recent partner violence. Although multi-group analyses comparing the strength of the paths associated with motivation between the IPV and no IPV groups did not reach traditional levels of statistical significance, the finding that paths associated with motivation were significant for women not experiencing IPV but were not significant for women who had experienced recent IPV are worthy of further study. The importance of motivation for women without a history of IPV supports previous research [11] . However, contrary to previous research, motivation did not predict condom use among women who had experienced recent partner violence. This suggests that partner violence is a unique barrier to behavior change that may reduce the importance of condom-related motivation in promoting safer sex.
Though the IMB model has been useful in understanding sexual risk behavior and in developing sexual risk reduction interventions, this model focuses on individuallevel determinants of sexual behavior, with less consideration of relationship factors that may influence sexual behavior. An implicit assumption of this model is that individuals control their own sexual behavior; for women in violent relationships, this assumption is likely to be inaccurate [44] . A more powerful explanatory model might include a combination of cognitive, behavioral, relational, social, and contextual factors specifically related to women and their risk for HIV infection [15, 18, 19] . For example, IPV-related post-traumatic stress disorder (PTSD) might impact women's sexual risk behavior. A recent study demonstrated that women with IPV-related PTSD were four times more likely to engage in recent sexual risk behavior than women without IPV-related PTSD [45] . Further, in violent relationships, partner dynamics such as relationship power might play an important role in determining women's sexual risk. Studies have shown that higher relational power is associated with greater influence on issues related to sex and safer sexual practices [46] . Another potentially important relational variable is a partner's motivation to use condoms [47] . For women in violent relationships, a partner's motivation for condom use may be a stronger predictor of condom use than the women's motivation. Research should investigate whether these and other relational variables predict condom use among women, especially women in violent relationships.
Several study limitations should be noted. First, we did not assess whether all of the sexual behavior reported by participants occurred in the context of a violent relationship. Some women (61%) reported more than one sexual partner in the past 3 months. To address this limitation, researchers might collect event-level data [48] to determine whether violence at a sexual event is associated with sexual risk behavior at that event. Second, the sample was restricted to women who attended an urban STD clinic, most of whom were low-income, African American women; findings may not generalize to other women. Third, each IMB construct was assessed with only one measure, providing imperfect assessments of these constructs. Future research might obtain more detailed assessments. Fourth, the analyses may have been underpowered to detect effects in the multi-group comparisons. For example, despite large difference between the no IPV and IPV groups in the size of the path coefficients from motivation to skills (ranging from .15 to .19 for the no IPV group and from -.003 to .05 for the IPV group), these differences only approached significance in the multigroup comparisons.
Our study findings have important implications for developing HIV risk-reduction interventions for women with recent histories of IPV. Information and motivation were largely unrelated to sexual risk behavior for women who experienced recent IPV; therefore, traditional IMBbased interventions may not be optimal for these women. Women may be motivated to prevent HIV and STDs, but may not have the relational power to practice safer sex. Sexual risk reduction interventions that address dynamics of healthy relationships, mental and emotional health as a consequence of IPV, instill gender pride, and discuss gender-based power as well as IPV should be developed and evaluated. Recently, a group of researchers successfully conducted a feasibility study on an intervention aimed at reducing HIV risk behaviors among women seeking services for IPV from a community-based organization in South Africa [49] . Women in both the intervention groups reported fewer HIV misperceptions and trauma symptoms as well as greater HIV knowledge, risk reduction intentions, and self-efficacy. More intervention trials are needed in this area. Although couple-focused interventions would be worthwhile, recruitment of couples and men provide significant challenges to health providers. Researchers will also have to be mindful of the nature and type of abuse and ensure the safety of women while developing, implementing, and evaluating such interventions.
Clearly, the key target for risk reduction interventions is behavioral skills. Whereas typical sexual risk reduction interventions may focus on teaching assertiveness skills, interventions with women who are in violent relationships may need skills specific to requesting safer sex while maintaining personal safety. A study by Neighbors and O'Leary [50] found that message framing affected how men responded to condom requests; in addition, men who perpetrated IPV were more likely to refuse condom use and react with violence if they identified the request as threatening to self or the relationship. Thus, an important skill might be to teach women with violent partners safer ways of asking their partner to practice safer sex and to use messages that do not inadvertently irritate the partner and increase their risk for IPV. Although this recommendation maybe interpreted as victim blaming, given the number of women who remain in abusive relationships [51] , it is important to acknowledge the sociocultural disadvantage that many women continue to experience. Although it is essential to work to reduce this disadvantage through structural, social, and interpersonal empowerment, there is the immediate need to address the acute vulnerability that women often find difficult to avoid. Furthermore, it is essential that research be continued and programs be developed to help men reduce IPV against women. Qualitative research is also needed with women who experience IPV to understand the skills and techniques they have used to reduce their sexual risk. By furthering our understanding about gender, power, and relational dynamics that impact intimate relationships, researchers can develop effective sexual risk reductions for women who experience IPV.
